Age-related changes in the musculoskeletal system are inevitable. Sarcopenia, postural dysfunctions, reduced gait cycle, and loss of balance control and stability are among the many welldocumented consequences of musculoskeletal changes that occur over the lifespan. Some of these age-related changes can be counteracted or managed through postural stability or corestrengthening exercise. Pilates-based exercise (Pul-a-tees) is a popular method of improving torso or core strength and offers other benefits including spinal and joint mobility, and proprioception, balance, and coordination training. Older adults may benefit from Pilates-based exercises that are integrated into traditional resistance and balance training programs. A theoretical framework for integrating select Pilates-based core-strengthening exercises and principles into rehabilitation treatment plans and community-and home-based programs for older adults is suggested here.
musculoskeletal function and movement patterns of aging adults. Kendall defines muscle imbalances as disharmony in the tension relationships of muscles acting around a joint. In faulty postures, muscles in slightly shortened positions tend to be relatively stronger and those in slightly elongated positions tend to be relatively weaker than opposing muscles. 6 The following muscle imbalances can be generalized to the mature adult and hold implication for movement educators who direct preventive and interventional older adult programs that are designed to improve strength and flexibility, reduce fall risk, and optimize activities of daily living (ADLs). Muscles that have a tendency to be weak and long include the cervical spine flexors, thoracic extensors, abdominal trunk flexors, spinal rotators, gluteals, and quadriceps. Muscles that have a tendency to be strong and tight include the cervical spine extensors, scapular elevators and upward rotators, pectorals and other medial rotators of shoulder, lumbar lwwj004-01 December 23, 2004 18:29 Char Count= 0 SMITH and SMITH extensors, hip flexors, hamstrings, and gastrocnemius. Secondary to muscle imbalances, decreased muscle strength and endurance, extensibility of muscle and plasticity of connective tissues, muscle coordination and reaction time, spinal mobility and joint range of motion may occur as a result and translate to abnormal movement patterns and postural instability. Specifically, these postural changes can affect gait, balance, transitional movements, optimal diaphragmatic function, cardiovascular fitness, and performance of ADLs. Relative to fall prevention and improved balance in older adults, a significant number of studies suggest that progressive resistance training, and functional movement and postural training, can reduce an older adult's fall risk and improve performance of ADLs. 7 As an increasingly popular exercise modality, Pilates-based exercises (Pul-a-tees) can be used as an adjunct to traditional resistance and balance training programs for older adults; however, there is little research to support Pilates-based core strengthening as a preventive exercise modality in older adults. This article explores the theoretical framework of integrating Pilates-based core strength training into resistance and balance training directed at improving older adult quality of life and key considerations relative to the evidence base and the training of health professionals.
STRENGTH TRAINING IN OLDER ADULTS
The proportion of age-related musculoskeletal changes as a natural byproduct of aging attributable to degenerative disease or to disuse remains unclear. Implications for physical activity and weight training as prescriptive for managing or counteracting bone-and muscle-related disease states are discussed well in the literature. [1] [2] [3] [4] 7 Most strengthening studies, dating as far back as the 1970s, explore traditional weight training: closed and open kinetic chain training in older adults using free weights and machines to increase strength and endurance in extremity muscles. Research demonstrates that progressive resistance training in older adults can help maintain and restore lean muscle tissue 7-10 and may reduce or counteract the effects of disease and eliminate certain risk factors for such disabling conditions as osteoporosis, sarcopenia, or fractures. Taken a step further, research suggests that strength training is effective in improving balance and reducing fall occurrence if it is combined with dynamic, specific balance training. 11, 12 A number of studies have documented bone density improvements in older adults with intense strength training using resistance equipment. [7] [8] [9] 13, 14 Far less documented is the influence of trunk muscle strengthening in the older adult and the potential impact on ADLs and such wide-ranging neuromuscular-system-related concerns as reduced proprioception, reaction time, coordination, and fall risk. A literature search revealed few studies exploring trunk muscle strength in older adults relative to ADLs, fall prevention, and postural stability. Some studies have documented the safety and compliance of older adults to a weight training program, but examination in community-and home-based settings without supervision warrants further exploration. Last, few studies explore the benefits of using the body or extremity weight as the resistive force in an older adult strengthening program, potentially lending itself to increased patient compliance in exercise performance and improved long-term outcomes.
TRUNK MUSCLE STRENGTHENING
Discussion of progressive core strength training in older adults warrants general discussion of trunk muscle strengthening and the evidence base for it. Research into lumbopelvic stability and the role of muscles such as the transversus abdominus (TrA), pelvic floor (PF), and the lumbar multifidus holds implication for developing preventive and interventional exercise programs for older adults that emphasize trunk muscle strengthening 58 TOPICS IN GERIATRIC REHABILITATION and teach stabilization principles for improved postural stability, balance, coordination, and proprioception. Trunk muscle strengthening, also known as core strengthening, torso stabilization, torso stability, and motor control training has historically been applied therapeutically to spinal injury rehabilitation. Core strengthening has become more mainstream as consideration shifts to applying torso stabilization training to rehabilitation of the upper and lower extremities. Clinically, progressive torso stability or core training in patients of all ages is increasingly used as an adjunct to traditional therapies for reducing the occurrence and recurrence of muscle and joint injury and improving functional movement and other neuromuscular facets such as proprioception, coordination, and balance. Frequently cited benefits of core strengthening include reduced injury rates and risk, and more efficient, more powerful movement. While there is little evidence-based research to support the use of core training therapeutically with patients of any age or ability, research has demonstrated that neuromuscular control of the torso can be influenced by training balance, proprioception, and joint stability via muscle cocontractions of the core muscles. 15, 16 Muscles of the core include those of the lumbopelvic and thoracic regions, muscles key to postural stability. Richardson et al 17 define the core as 2 distinct units: the inner and the outer. Muscles of the outer unit include, but are not limited to, the gluteal maximus and medius, lumbar erector spinae, rectus abdominus, quadratus lumborum, and the internal and external obliques. The outer unit is responsible for secondary stabilization of the trunk. Research also demonstrates that the muscles of the hip are key to torso stabilization and in force transference from the legs to the trunk, such as in walking and stair climbing. 18 Given this evidence base, strengthening the muscles of the outer unit may be indicated for older adults.
The inner unit is located more deeply and includes the TrA, diaphragm, lumbar multifidus, and the PF. A growing body of research has shown the inner unit muscles as the primary stabilizers of the spine. 17, 19 A strong inner unit helps to create a strong biomechanical foundation for balance and posture as well as movement patterns-such as walking-of the arms and legs. Of the inner unit muscles, the TrA has revealed itself as one of the more important muscles in torso stability. TrA activation is independent and continuous during trunk movement, is controlled independently of other trunk muscles, and is recruited prior to limb movement. 17 Noteworthy is the role of respiration and the diaphragm in TrA activation. Respiration has been shown to feedforward to TrA contraction when expiration is increased; contraction of the diaphragm contributes to lumbar stability via intra-abdominal pressure. 17, 20 In some people, the inner unit or components of it are weak, recruited late, or neurally inhibited. Hodges and Richardson have linked low-back pain and other musculoskeletal dysfunctions to faulty or delayed recruitment of the inner unit. 20, 21 Research by physiotherapist Diane Lee shows pelvic pain and incontinence in female patients as related to faulty inner unit patterning. 19 There is little research linking extremity injuries to the neurally inhibited TrA. Exploration into the relative weakness in any of the muscles of the inner unit and their relationship to postural stability and balance as one ages has not been fully examined.
Core strength training is initially performed in supine, prone, quadruped, and side-lying positions while maintaining neutral spine and pelvis. Doing so best demonstrates contraction of the TrA, reduces tension of muscles and other soft tissues around the lumbopelvic area, and maximizes movement patterning in the extremities. 17, 19, 20 Because functional movement generally occurs in gravity-based positions such as standing or sitting and moves the spine through neutral to nonneutral positions, it is important to transition individuals to weight-bearing positions once the inner and outer unit muscles have been appropriately recruited. While more research is lwwj004-01 December 23, 2004 18:29 Char Count= 0 SMITH and SMITH needed, progressive trunk muscle strengthening with specific attention to awareness and training of the inner unit muscles may be of benefit to older adults.
CORE STRENGTH TRAINING IN OLDER ADULTS
A handful of studies examining older adults and trunk muscle strength, stability, gait, and posture do not focus specifically on core strengthening as movement prescription or in reducing injury risk. In some of the few to examine trunk muscle strength in older adults and its relationship to osteoporosis, fractures, and falls, Sinaki et al and Pfeifer et al report improved bone mineral density with improved trunk muscle strength in postmenopausal women, where trunk muscles were defined as the abdominal flexors and lumbar extensors. 22, 23 Several studies have demonstrated increased body sway as a fall risk factor associated with weak trunk muscles. 22 Core strengthening of the inner and outer units as referenced earlier may help to reduce the impact of muscle-and joint-related changes associated with age: torso stability and strength, postural stability, balance, reaction time, gait, and movement coordination needed for ADLs. Although research is needed in people of all ages, a strong core in older adults may transfer to increased efficient use of the lower and upper extremities and increased balance, which are crucial elements for traditional strength training, ADL task instruction, and injury prevention.
A number of questions relative to older adult strength programming directed by specialists knowledgeable in this area are posed by the authors. What is the importance of core strengthening in maintaining functional movement and in helping to reduce the impact of age-related changes in muscle and bone? Can core strength assist in improving balance and performance of ADLs in older adults? Can retraining diaphragmatic breathing assist in postural stability, leading to better balance? What type of program(s) or exercises are beneficial given functional or fitness limitations? Do programs or exercises exist that both move beyond traditional extremity weight training and offer modifications to meet the varied needs of a heterogeneous older adult population?
PILATES EXERCISE FOR CORE STRENGTHENING, MUSCULOSKELETAL ALIGNMENT
Pilates is an increasingly popular method of exercise and may hold answers for those who work with older adults in rehabilitation and community-based settings. The emphasis of each Pilates exercise as well as its duration and repetition may meet the varied needs of older adults. Key is education and increased scrutiny of Pilates' use in rehabilitation and population health settings.
What is Pilates? Practitioners describe it as a unique method of body conditioning that uses a combination of muscle strengthening and lengthening, and breathing, to develop trunk muscles and restore muscle balance to the musculoskeletal system. Joseph Hubertus Pilates developed the Pilates method more than 85 years ago in Germany to overcome his physical maladies, which included asthma and rickets. Extremely concerned about the negative influence of "technology" on the spine, posture, and breathing, he sampled from diverse fitness regimens that include Easternbased yoga and self-defense, and weight training and gymnastics to develop his method of "Contrology," or conscious muscle control. He first used Pilates to help World War I interns recover from injury and illness more quickly and to help rehabilitate nonambulatory patients. 24 From a clinical perspective, Pilates is composed of multiple muscle synergies that include isometric, eccentric, and concentric muscle contractions and cocontractions. Pilates emphasizes lumbopelvic stability; precision; segmental mobilization of the spine; shoulder, elbow, hip, knee, and ankle Application of fundamental movement principles that encourage torso stability and cervical, thoracic, and lumbar alignment in Pilates exercises can complement rehabilitation, strength, and flexibility training programs for older adults in the following ways:
• Facilitate neuromuscular re-education to correct abnormal movement pattern(s), restore muscle balance, and normalize muscle recruitment patterns • Develop kinesthetic or movement awareness • Reintroduce movement with nondestructive forces, progressing from non-weight-bearing and semi-weightbearing positions • Restore or reteach isolated movement of the hip and shoulder girdle independent of the pelvis or spine • Enhance breathing • Improve and coordinate isometric, concentric, cocontraction, and eccentric muscle synergies for static and dynamic stabilization in all planes of movement • Serve as the foundation for functional movement and balance training, potentially leading to reduced fall risk Pilates consists of more than 500 beginning to advanced exercises that are performed in supine, prone, and side-lying positions on a mat using the torso and extremities, or machines to increase muscle strength and length, and improve range of motion. The most popular Pilates machines are the Universal reformer and the stability chair, which rely on a system of cables and springs to provide resistance and guide range of motion. The stability chair challenges core strength in seated and kneeling positions. Relative to the older adult, all Pilates' exercises can be modified to meet individual needs and abilities. Many exercises can be performed sitting and standing, more closely mirroring functional activities.
In Pilates, quality of movement rather than quantity is an emphasis, and repetitions, usually 6 to 10, are kept low. Fundamental exercises emphasize stability while more advanced exercises promote mobility, balance, coordination, and muscle endurance. Equipment can be added to facilitate range of motion and accommodate varying abilities, including Swiss balls, exercise bands, wooden dowels, small balls, and balance boards. Use of this equipment with older adults can provide for exercise modification and/or improvements and present an element of fun.
Pilates represents a departure from traditional rehabilitation programs, where the focus is muscular isolation to a comprehensive approach of integrated isolation. Pilates-based exercises train several areas of the body at once. Each exercise has a focus (ie, mobilization, stability, endurance, balance, key muscle strengthening/lengthening) that is supported by the rest of the musculoskeletal system. Pilates, in juxtaposition to traditional, therapeutic, isolative, high-repetition strengthening, has implications for increased older adult compliance because of the perceived safety and lesser number of repetitions. It can also creatively transfer to daily activities where the musculoskeletal system functions as an integrated chain. Because Pilates emphasizes quality over quantity, muscles work to fatigue in less time.
Since its inception, and coinciding with improvements in the science of movement, Pilates has evolved. Today, Pilates training and education centers have developed their own unique approaches to torso stability training, some of which are more applicable to an older adult population. While Pilate's original intent of spinal and joint mobility remains and is useful in older adult strength programming, some methods emphasize neutral spine and pelvis in all exercises while others encourage a posterior tilt or a combination. Some promote early TrA and multifidi precontraction and strengthening of the inner unit. Canada-based 
APPLYING PILATES RESEARCH TO OLDER ADULT STRENGTH PROGRAMMING
Similar to core strength, research examining Pilates as a strategy to develop trunk muscle strength and muscle balance in older adults and other populations is lacking. However, there is evidence-based research that supports a theoretical framework for integrating Pilates into older adult resistance and balance training programs relative to trunk muscle strengthening, the importance of core stiffening of the trunk muscles in preparation for standing and walking, and of the TrA as a key posture stability muscle. Research on the muscles that comprise the inner unit supports the work of Pilates.
Transversus abdominus and lumbar multifidus
Studies show the TrA as a primary stabilization muscle of the lumbopelvic region, contributing to spine stiffness. The TrA is continually contracted during trunk movement, 27 is responsible for a coactivation pattern with PF, 28 and contracts independent of trunk movement. 29 Research shows that lumbar multifidus cocontracts with the TrA to provide stiffening of the lumbar spine via its attachments to the thoracodorsal fascia. From the perspective of Pilates and its use with older adults, training precontraction of TrA and the lumbar multifidus via Pilates exercises may be helpful in achieving postural stability of the torso and lead to safe and controlled movement.
Pelvic floor and the diaphragm
Studies demonstrate that the PF enhances spinal stability via cocontraction with TrA. Sapsfsord and Hodges 30, 31 documented a relationship between the PF and abdominals. They also found that an increased TrA contraction was sustained in all spinal positions (supine, 4-point, and side-lying) and was greatest when the lumbar spine was neutral. 31 Growing evidence supports the diaphragm's role in spinal stabilization. There is evidence that diaphragmatic contraction precedes the onset of limb movement to aid in torso stabilization and is associated with voluntary contraction of the TrA by drawing in the abdominal wall. 17 Pilates emphasizes diaphragmatic breathing as a fundamental principle. Altered or dysfunctional breathing mechanics may affect the normal recruitment pattern of TrA.
This research can be applied to programming for older adults in several ways. Most important, training voluntary contractionrecruitment of TrA and subsequent contraction of the PF in a variety of positions, particularly those emphasizing floor to standing transitions may hold benefit for this population by re-establishing or strengthening the neurological link between the PF and TrA. Research has shown that one of the most important functional activities for older adults is the ability to get down to and up from the floor. Inability to do this is associated with long lies after a fall, fear of falling, and an increased likelihood of falling. 32 Second, movement programmers who work with older adults may need to consider including Pilates-based breathing practice that emphasizes rib cage expansion and diaphragmatic breathing as an exercise modality to assist in facilitating postural stability and the development of core strength. Last, spine stabilization and mobility each contribute to more efficient movement, regardless of age. As an exercise method that selectively trains mobilization and stabilization, Pilates can serve as an adjunct to functional movement training in older adults. 
PILATES-BASED CORE STRENGTHENING FOR OLDER ADULTS

A THEORETICAL FRAMEWORK FOR USING PILATES TO DEVELOP CORE STRENGTH IN OLDER ADULTS
A theoretical framework for integrating select Pilates exercises and principles into treatment plans and community-based classes for older adults is suggested here. Early emphasis should be on training and promoting stability and muscle recruitment patterns via simple, repetitive, functionally related single-joint and single-planar exercises performed in all positions (supine, prone, sitting, and standing). Research shows that such training in home-and community-based settings is successful in older adults. 33 Programmers should also consider teaching early correct breathing techniques, which may influence all facets of movement. Progression to multijoint and multiplanar movement patterns in all positions that selectively strengthen and stretch muscles that have become tight and weak may follow once the older adult has developed sufficient strength and mastered movement patterns with confidence.
Pilates brings other benefits to older adults, among them, accessibility and safety, given proper training, potentially leading to increased compliance. Free weights and machines are not required for Pilates mat exercises; some older adults may lack the confidence to use free weights and machines or may not have access to them. Fundamental exercises emphasize stability in prone and supine positions and advance to side-lying and semiweight-bearing positions, laying the foundation for weight-bearing activities. Pilates can be performed in the convenience of one's home or in a community-based setting with little expense outside of a comfortable, firm mat.
The role of the health professional is important. Such concerns as safety, fall risk with increased activity, compliance, and exercise modifications for contraindications that are common in this population require proper training. While there is a dearth of Pilates training programs, the quality and duration of training are wide-ranging, as is cost. Programs such as Polestar Education bring a rehabilitation focus that may benefit those who work with older adults.
DESIGNING A CORE-STRENGTHENING PROGRAM FOR OLDER ADULTS
Designing a safe core-strengthening program begins with a review of the older adult's medical and exercise history; musculoskeletal, breathing, and TrA assessments; and the older adult's needs and goals.
The next step is to teach the basics of core stabilization, which include volitional pelvic floor and scapular muscle recruitment patterns and, if necessary, proper breathing. This can lead to increased kinesthetic awareness and foundational strength before progressing to challenging exercises that mirror day-today movement. TrA and PF training as well as pelvic positioning and breathing should be introduced early because of their significant contributions to lumbopelvic stabilization and core strength. Numerous methods to train TrA, PF, neutral pelvis, and scapular positioning exist in the literature. 17, 19, 34 From clinical experience, we suggest the following as an introduction to torso and lower-extremity training as well as a start to addressing agerelated muscle imbalances. Programmers will need to offer modifications or adaptations to older adults according to their abilities, considering muscle and joint concerns, and balance and other medical concerns.
TEACHING VOLITIONAL RECRUITMENT OF TrA TO ASSIST IN POSTURAL STABILITY
Supine with neutral spine, knees bent. Educator moves second and third fingers approximately 3 / 4 inch medially and inferiorly from anterior superior iliac spines (ASIS) of the pelvis and gently burrows fingers into the abdominal region to monitor TrA and internal oblique (IO) recruitment patterns with normal breathing. Provide instruction: "Gently pull your navel in with normal exhalation" 35 This exercise can also be performed in prone, side-lying or on all fours. Teach normal TrA recruitment and apply to all functional movement and fitness activities.
TEACHING RECRUITMENT OF PF TO ASSIST TrA RECRUITMENT
Begin as with TrA recruitment training. Provide instruction: "Slowly perform submaximal PF contraction with normal exhalation" and palpate TrA recruitment as abdominals flatten under fingers. 34 Use visual imagery to aid in recruitment of PF if necessary. Use of visual imagery will enhance muscle recruitment in some older adults.
TEACHING PELVIC POSITIONING FOR AWARENESS AND MOVEMENT QUALITY
Supine with neutral spine, knees bent, arms at side. Patient places heels of hands on ASIS and angles second fingers toward midline to form a triangle. Slide second fingers parallel to floor toward pubic bone. Once pubic bone is located, determine position of pelvis. The pelvis will be in 1 of 3 positions: (1) neutral, where triangle is parallel to floor; (2) posterior tilt, also known as imprint in Pilates; or (3) anterior tilt. Move the pelvis to neutral or a pain-free position. 36 Older adults should be counseled to work toward neutral spine in all movements for greater torso stability and balance.
TEACHING BREATHING TO INFLUENCE STABILITY AND RESPIRATION
Supine with neutral spine, knees bent, arms at side (Fig 1) . Place hands along anterior and lateral ribs. Breathe into posterior and lateral ribs. Exhale gently (passive exhalation) through pursed lips. To proceed with the ex- ercise, gently pull navel to spine while exhaling to recruit deep-core stabilizers. 35 Proper breathing may help improve torso stability and posture in older adults, reduce Valsalva, and promote relaxation (Fig 1) .
TEACHING SCAPULAR POSITIONING FOR SHOULDER GIRDLE STABILIZATION
Supine with neutral spine, knees bent, arms at side. Inhale through nose and gently depress and retract scapula while maintaining a neutral position. Exhale and return scapula to start position. 26 Proper scapular positioning can reinforce good posture in older adults, preserve thoracic spinal mobility, increase strength, and teach secondary stabilization of the torso.
SAMPLING OF FUNDAMENTAL PILATES EXERCISES FOR CORE STRENGTH
Once fundamental principles have been mastered in isolation and combination, introduce movement patterns that can be transferred to functional movement and to challenge lumbopelvic stabilization. 
HEEL SLIDE
This foundational movement for ambulation, transitory movement, and lifting techniques teaches older adults how to stabilize their trunk with extremity motion in a stable position. Position: supine with neutral spine, knees bent, arms at side. With abdominals engaged, inhale through nose and slide heel on mat as leg extends, maintaining neutral pelvis. Exhale and slide heel back to the starting position; repeat on opposite side. Once mastered, extend this exercise to four-point.
SINGLE LEG TO TABLETOP (KNEE AND HIP FLEXED TO 90
• )
Same position as Heel Slide. This exercise provides hip neuromuscular re-education, which is essential for stair climbing, and teaches torso/pelvic stabilization against the weight of leg in the sagittal plane. Position: maintain neutral; exhale and flex one hip into tabletop position. Inhale and lower foot back to floor. Repeat for the other leg. Proceed with this exercise to semi-weight-bearing and weight-bearing positions (Fig 2) .
TRUNK EXTENSION
This exercise mobilizes and strengthens the thoracic spine (Fig 3) , which is often weak and inflexible in older adults, and teaches cocontraction of gluteals and abdominals for transfer to upright positions requiring stability and balance. Position: prone with neutral spine, elbows bent, hands near shoulders on mat, legs extended and hips adducted, ankles plantar flexed. Inhale into lateral and posterior ribs. Maintaining neutral spine, breathe into the back and sides of ribs. Exhale and extend thoracic spine, keeping lower ribs on the mat with minimal pressure on forearms and hands. Abdominals and gluteals cocontract to stabilize the lumbopelvic area in neutral (Fig 3) .
SPINE TWIST
This exercise teaches rotation (Fig 4, p. 66) , a common movement in ADLs, while maintaining neutral pelvis for transfer to weightbearing, functional activities. It also mobilizes and strengthens the thoracic spine in the transverse plane. Position: tailor-sit with neutral spine, shoulders aligned over pelvis. Shoulders abducted to 90
• with palms down. Exhale and rotate midthoracic to lower thoracic spine to right once, keeping the pelvis stable. Inhale, return to center and to left. To proceed, gently rotate to right 3 times, increasing rotation with each exhalation. Use this exercise to teach older adults how to move with a neutral spine when reaching and turning (Fig 4) .
SHOULDER BRIDGE
This exercise teaches torso stabilization with extremity motion and strengthens hip musculature used for ambulation, transitional movements, and balance-also known as Bridge. Position: supine with neutral spine, knees bent, arms prone at side. Breathe into posterior and lateral ribs. Exhale and lift torso off floor keeping pelvis and spine in the neutral position, extending hips to create a bridge from scapulae to knees (pressure on upper thoracic).
SIDE LEG LIFT
This exercise 24 teaches torso stabilization with extremity motion in a less stable position and strengthens hip musculature used for ambulation, ADLs, and transitional movements. Position: side-lying with neutral spine. Hips abducted and in line with hip and shoulder. Arm on mat is extended, providing support for head. Arm on top is positioned in front of sternum. Scapulae stabilized. Inhale and abduct leg on top to hip height. Exhale and adduct hips together. (Note: This exercise is contraindicated for patients with osteoporosis. An option is Clam, a traditional therapeutic exercise.)
CONCLUSION
Pilates is an exercise modality that emphasizes core muscle strengthening, musculoskeletal alignment, spinal mobility, and joint stabilization. Quality over quantity and low repetitions encourage high-quality movement that maximizes muscle recruitment and control, transferring to functional movement once fundamental principles and movement patterns are mastered. Older adults may benefit from Pilates in many ways: core strengthening, improvements in posture, postural stability, joint mobility, balance and coordination, compliance, accessibility, and safety. While research supporting core strengthening and Pilates is lacking, there is evidence to demonstrate that volitional training of TrA, lumber multifidus, 38 PF, and breathing can be of benefit to older adults. Moreover, Pilates exercises can easily be integrated into traditional resistance and balance training programming. Relative to instruction, professional and rehabilitation-oriented Pilates training will ensure successful implementation in rehabilitation, and community-and home-based settings. Last, a theoretical framework exists for core strengthening to enhance movement and prevent injuries in older adults, but further research is necessary.
